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Introduction

This preliminary drainage report has been prepared for Riverside Inland Development and
March Joint Powers Authority (MJPA). The project is a new development of two industrial
warehouse buildings located on the east side of the 215 Freeway at the southerly terminus of
Van Buren Boulevard adjacent to March Air Force Base. Building 1 is located on the north half
of the site and is approximately 1,002,601 square feet in size on approximately 60 acres of
undeveloped land. Building 2 is located on the south half of the site and is approximately
1,087,917 square feet in size on approximately 68 acres of undeveloped land.

Purpose

The purpose of this report is to present the drainage concept for the project and to determine
the design flow rates, estimate the storm drain sizes, and accurately size the bio-retention
basins. The hydrology maps and calculations reflect the tributary areas and runoff flows for
multiple storm events.

Existing Condition

The project site generally slopes from northwest to southeast, elevations ranging from £1525
feet to £1500 feet. There is an existing earthen channel that runs from the northwest corner to
the southeast corner of the site. The channel picks up runoff from culverts beneath the 215
freeway and conveys the runoff southerly through the Air Force Base property. Runoff from the
vacant site is also tributary to this channel, which eventually discharges into the Perris Valley
Channel at Heacock Street.

Due to the condition of the earthen channel and the lack of improved downstream drainage
facilities, the project will be required to mitigate the developed flows to pre-development levels.

Site Discussion

For the proposed condition, the project site will be divided into two parcels sharing a common
property line. Each building or parcel will have its own drainage improvements in order to allow
the project to be constructed in phases.

The earthen channel will be replaced with an underground RCB storm drain which will run just
inside the property along Van Buren. Once the RCB reaches the southeast corner it will
transition to a concrete-lined trapezoidal channel and discharge to the existing earthen channel
inside the Air Force Base property. Existing runoff from the freeway culverts will be connected
to the RCB by new storm drain box culverts or pipes.

The proposed runoff will be directed to on-site bio-retention basins using a combination of
surface gutters and sub-surface storm drain pipes. The project WQMP report contains specific
details about the bio-retention basins. Each basin has additional storage capacity above the
water quality treatment volume to mitigate different storm events. Runoff from the basin’s
subdrain system and overflow grate will gravity drain to the proposed RCB storm drain.

Off-site runoff generated from Van Buren will be addressed by others and is excluded from this
report.



Hydrologic Analysis

A hydrologic analysis was prepared using the methodology outlined in the Riverside County
Flood Control and Water Conservation District Hydrology Manual. A rational method analysis
was completed for the proposed 100-year return event using Civild software. The calculations
are included in Appendix A and indicate flow data at each node. Existing and Proposed
condition Hydrology Maps for this project are included in Appendix B of this report.

Unit Hydrograph and Basin Routing calculations were also performed utilizing the Civild
software and the results are included in Appendices C and D.

The 100-year, 1-hour rainfall rates were taken from the isohyetal maps in the Riverside County
Flood Control and Water Conservation District Hydrology Manual. The hydrologic soils type for
the site is "C" and was taken from the soils map in the Riverside County Flood Control and
Water Conservation District Hydrology Manual (see Appendix E for reference maps). A
"commercial” land use was used with an AMC of IlI.

Results

The basin routing summary table on the following page demonstrates that the proposed
discharge after basin routing is less than the existing runoff at each of the three bio-retention
basins for the 1, 2, 5, 10, 25, and 100 year storm events.

All proposed drainage and storm drain facilities will be sized adequately for the 100-year storm
event and additional calculations will be provided in the final Drainage Report including storm
drain hydraulics and catch basin sizing.



AREAA BASINI (60.2ac.)
UNITHYDROGRAPE4 HOURSTORMSUMMARY

1YEAR 2N¥EAR 5I¥EAR 10YEAR 25KEAR 100YEAR
PROPOSHRUNOFF 5.08 7.36 11.96 17.45 22.05 3D.79
EXISTINBUNOFF 0.94 1.29 1.72 11.50 16.01 28.28
REQUIRERITIGATION: 4.14 6.07 10.24 5.95 6.04 2.51
DISCHARGEROMBASIN 0.92 1.06 1.87 8.02 13.32 20.40
AFTEROUTING*
ALLOWABLEOTAIDISCHARGE 0.94 1.29 1.72 11.50 16.01 28.28

ALLVALUESARECUBIGEEPERSECONILCF$

AREAB BASIN2 (29.1ac.)*
UNITHYDROGRAPBE4 HOURSTORMSUMMARY

1¥YEAR 2NKEAR 5¥EAR 10YEAR 25KEAR 100/EAR
PROPOSHRUNOFF 2.47 3.62 5.86 8.52 10.76 1%.00
EXISTINBUNOFF 0.46 0.62 0.84 5.58 7.77 13.71
REQUIRERITIGATION: 2.01 3.00 5.02 2.94 2.99 1.29
DISCHARGEIROMBASIN 0.46 0.51 0.82 1.92 6.41 1111
AFTEROUTING*
ALLOWABLEOTAIDISCHARGE 0.46 0.62 0.84 5.58 7.77 13.71
ALLVALUESARECUBIGFEEPERSECONICF$
* 43.8%0FAREA

AREAB BASIN3 (37.4ac.)*

UNITHYDROGRAPE4 HOURSTORMSUMMARY

1¥YEAR 2NKEAR 5¥EAR 10YEAR 25NKEAR 100KEAR
PROPOSHRUNOFF 3.16 4.59 7.46 10.87 13.73 19.17
EXISTINBUNOFF 0.58 0.80 1.07 7.17 9.98 17.59
REQUIRERITIGATION: 2.58 3.79 6.39 3.70 3.75 1.8
DISCHARGEIROMBASIN
AFTEROUTING* 0.51 0.63 1.04 6.37 9.47 18.24
ALLOWABLEOTAIDISCHARGE 0.58 0.80 1.07 7.17 9.98 17.%9

ALLVALUESARECUBIGFEEPERSECONICF$
* 56.2%0FAREA
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Riverside County Rational Hydrology Program

CIVILCADDI/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study Date: 10/13/16 File:4163NP100.out

PROPOSED 100 YEAR HYDROLOGY
MJPA 304163
BUILDING 1

rrxxxkxkk  Hydrology Study Control Information *x

English (in-Ib) Units used in input data file

Program License Serial Number 6145

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 3

2 year, 1 hour precipitation = 0.480(In.)
100 year, 1 hour precipitation = 1.200(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.200(In/Hr)

Slope of intensity duration curve = 0.4800

B o

Process from Point/Station 21.000 to Point/Station 22.000
*** INITIAL AREA EVALUATION ****

Initial area flow distance = 540.000(Ft.)

Top (of initial area) elevation = 1524.650(Ft.)

Bottom (of initial area) elevation = 1520.900(Ft.)
Difference in elevation =  3.750(Ft.)

Slope = 0.00694 s(percent)= 0.69

TC = k(0.300)*[(length”3)/(elevation change)]*0.2

Initial area time of concentration = 10.040 min.

Rainfall intensity = 2.830(In/Hr) for a 100.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.893

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 7.581(CFS)

Total initial stream area = 3.000(Ac.)

Pervious area fraction = 0.100



++++++++H
Process from Point/Station 22.000 to Point/Station 23.000
**xx IMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1520.900(Ft.)

Downstream point elevation = 1513.790(Ft.)

Channel length thru subarea = 1057.000(Ft.)

Channel base width = 3.000(Ft.)

Slope or 'Z' of left channel bank = 100.000

Slope or 'Z' of right channel bank = 40.000

Estimated mean flow rate at midpoint of channel =  18.727(CFS)
Manning's ‘N' =0.015

Maximum depth of channel = 1.000(Ft.)

Flow(q) thru subarea = 18.727(CFS)

Depth of flow = 0.310(Ft.), Average velocity = 2.445(Ft/s)
Channel flow top width = 46.410(Ft.)

Flow Velocity = 2.44(Ft/s)

Travel time = 7.21 min.

Time of concentration = 17.25 min.

Sub-Channel No. 1 Critical depth = 0.318(Ft.)
o ' Critical flow top width = 47.570(Ft.)
o ' Critical flow velocity= 2.326(Ft/s)
v ' Critical flow area=  8.050(Sq.Ft)

Adding area flow to channel

COMMERCIAL subarea type

Runoff Coefficient = 0.891

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Rainfall intensity = 2.183(In/Hr) for a 100.0 year storm
Subarea runoff = 22.230(CFS) for 11.430(Ac.)

Total runoff = 29.811(CFS) Totalarea=  14.430(Ac.)
Depth of flow = 0.373(Ft.), Average velocity = 2.747(Ft/s)

Sub-Channel No. 1 Critical depth =  0.387(Ft.)
Y ' Critical flow top width = 57.141(Ft.)
o ' Critical flow velocity=  2.564(Ft/s)
Y ' Critical flow area= 11.629(Sq.Ft)

++++++++H
Process from Point/Station 23.000 to Point/Station 24.000
**xx IMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1513.790(Ft.)

Downstream point elevation = 1511.290(Ft.)

Channel length thru subarea = 488.000(Ft.)

Channel base width = 3.000(Ft.)

Slope or 'Z' of left channel bank = 100.000

Slope or 'Z' of right channel bank = 40.000

Estimated mean flow rate at midpoint of channel =  38.012(CFS)
Manning's 'N' = 0.015

Maximum depth of channel = 1.000(Ft.)

Flow(q) thru subarea =  38.012(CFS)

Depth of flow = 0.433(Ft.), Average velocity = 2.636(Ft/s)
Channel flow top width = 63.614(Ft.)



Flow Velocity = 2.64(Ft/s)
Travel time = 3.09 min.
Time of concentration = 20.33 min.

Sub-Channel No. 1 Critical depth = 0.430(Ft.)
o ' Critical flow top width =  63.156(Ft.)
o ' Critical flow velocity= 2.674(Ft/s)
o ' Critical flow area =  14.213(Sq.Ft)

Adding area flow to channel

COMMERCIAL subarea type

Runoff Coefficient = 0.890

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Rainfall intensity = 2.017(In/Hr) for a 100.0 year storm
Subarea runoff = 16.324(CFS) for  9.090(Ac.)

Total runoff = 46.134(CFS) Totalarea=  23.520(Ac.)
Depth of flow = 0.467(Ft.), Average velocity = 2.767(Ft/s)

Sub-Channel No. 1 Critical depth = 0.465(Ft.)
v ' Critical flow top width =  68.078(Ft.)
o ' Critical flow velocity= 2.793(Ft/s)
v ' Critical flow area=  16.520(Sq.Ft)

++++++++H
Process from Point/Station 24.000 to Point/Station 25.000
*++ PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1506.110(Ft.)
Downstream point/station elevation = 1502.110(Ft.)
Pipe length = 1000.00(Ft.) Manning's N =0.012
No. of pipes = 1 Required pipe flow = 46.134(CFS)
Nearest computed pipe diameter =  36.00(In.)
Calculated individual pipe flow = 46.134(CFS)
Normal flow depth in pipe = 29.81(In.)

Flow top width inside pipe = 27.16(In.)

Critical Depth = 26.55(In.)

Pipe flow velocity = 7.37(Ft/s)

Travel time through pipe = 2.26 min.

Time of concentration (TC) = 22.59 min.

++++++H+
Process from Point/Station 25.000 to Point/Station 25.000
**** SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Runoff Coefficient = 0.890

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Time of concentration = 22.59 min.

Rainfall intensity = 1.918(In/Hr) for a 100.0 year storm
Subarea runoff = 13.752(CFS) for  8.060(Ac.)



Total runoff = 59.887(CFS)  Totalarea=  31.580(Ac.)

++++++++H
Process from Point/Station 25.000 to Point/Station 30.000
**+* PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1502.110(Ft.)
Downstream point/station elevation = 1502.000(Ft.)
Pipe length = 26.00(Ft.) Manning's N = 0.012
No. of pipes =1 Required pipe flow = 59.887(CFS)
Nearest computed pipe diameter =  39.00(In.)
Calculated individual pipe flow = 59.887(CFS)
Normal flow depth in pipe = 33.09(In.)

Flow top width inside pipe = 27.96(In.)

Critical Depth = 29.65(In.)

Pipe flow velocity = 7.98(Ft/s)

Travel time through pipe = 0.05 min.

Time of concentration (TC) = 22.65 min.

++++++H+
Process from Point/Station 30.000 to Point/Station 30.000
**** CONFLUENCE OF MAIN STREAMS ****

The following data inside Main Stream is listed:
In Main Stream number: 1

Stream flow area = 31.580(Ac.)

Runoff from this stream = 59.887(CFS)

Time of concentration = 22.65 min.

Rainfall intensity = 1.915(In/Hr)

Program is now starting with Main Stream No. 2

++++++H+
Process from Point/Station 26.000 to Point/Station 27.000
**x% INITIAL AREA EVALUATION ****

Initial area flow distance = 925.000(Ft.)

Top (of initial area) elevation = 1525.400(Ft.)

Bottom (of initial area) elevation = 1519.000(Ft.)
Difference in elevation =  6.400(Ft.)

Slope = 0.00692 s(percent)= 0.69

TC = k(0.300)*[(length”3)/(elevation change)]*0.2

Initial area time of concentration = 12.461 min.

Rainfall intensity = 2.552(In/Hr) for a 100.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.892

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 3.164(CFS)

Total initial stream area = 1.390(Ac.)

Pervious area fraction = 0.100

+H+++++
Process from Point/Station 27.000 to Point/Station 28.000
*xx STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****




Top of street segment elevation = 1519.000(Ft.)

End of street segment elevation = 1511.810(Ft.)

Length of street segment = 710.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 36.000(Ft.)

Distance from crown to crossfall grade break = 10.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [1] side(s) of the street

Distance from curb to property line = 11.000(Ft.)

Slope from curb to property line (v/hz) = 0.018

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150
Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street =  11.835(CFS)
Depth of flow = 0.500(Ft.), Average velocity = 3.276(Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 18.672(Ft.)

Flow velocity = 3.28(Ft/s)

Travel time = 3.61min. TC= 16.07 min.

Adding area flow to street

COMMERCIAL subarea type

Runoff Coefficient = 0.891

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Rainfall intensity = 2.258(In/Hr) for a 100.0 year storm
Subarea runoff = 17.266(CFS) for  8.580(Ac.)

Total runoff = 20.430(CFS)  Total area = 9.970(Ac.)
Street flow at end of street =  20.430(CFS)

Half street flow at end of street =  20.430(CFS)

Depth of flow = 0.588(Ft.), Average velocity = 3.746(Ft/s)
Flow width (from curb towards crown)= 23.081(Ft.)

++++++H+
Process from Point/Station 28.000 to Point/Station 29.000
*xx STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1511.810(Ft.)

End of street segment elevation = 1508.440(Ft.)

Length of street segment = 674.000(Ft.)

Height of curb above gutter flowline = 8.0(In.)

Width of half street (curb to crown) = 36.000(Ft.)

Distance from crown to crossfall grade break = 10.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [1] side(s) of the street

Distance from curb to property line = 11.000(Ft.)

Slope from curb to property line (v/hz) = 0.018

Gutter width = 2.000(Ft.)

Gutter hike from flowline = 2.000(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150
Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street =  29.858(CFS)
Depth of flow = 0.751(Ft.), Average velocity = 2.964(Ft/s)
Warning: depth of flow exceeds top of curb



Distance that curb overflow reaches into property = 4.69(Ft.)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 31.222(Ft.)

Flow velocity = 2.96(Ft/s)

Traveltime = 3.79min. TC= 19.86 min.

Adding area flow to street

COMMERCIAL subarea type

Runoff Coefficient = 0.890

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Rainfall intensity = 2.040(In/Hr) for a 100.0 year storm
Subarea runoff = 18.779(CFS) for  10.340(Ac.)

Total runoff = 39.209(CFS)  Totalarea=  20.310(Ac.)
Street flow at end of street =  39.209(CFS)

Half street flow at end of street =  39.209(CFS)

Depth of flow = 0.819(Ft.), Average velocity = 3.079(Ft/s)
Warning: depth of flow exceeds top of curb

Distance that curb overflow reaches into property = 8.44(Ft.)
Flow width (from curb towards crown)= 34.596(Ft.)

++++++H+
Process from Point/Station 29.000 to Point/Station 30.000
**+x PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1502.140(Ft.)
Downstream point/station elevation = 1502.000(Ft.)
Pipe length = 34.00(Ft.) Manning's N = 0.012
No. of pipes =1 Required pipe flow = 39.209(CFS)
Nearest computed pipe diameter =  33.00(In.)
Calculated individual pipe flow = 39.209(CFS)
Normal flow depth in pipe = 29.70(In.)

Flow top width inside pipe = 19.80(In.)

Critical Depth = 24.98(In.)

Pipe flow velocity = 6.96(Ft/s)

Travel time through pipe = 0.08 min.

Time of concentration (TC) = 19.94 min.

+++++++++++ -+
Process from Point/Station 30.000 to Point/Station 30.000
**xx CONFLUENCE OF MAIN STREAMS ****

The following data inside Main Stream is listed:
In Main Stream number: 2

Stream flow area = 20.310(Ac.)

Runoff from this stream =  39.209(CFS)
Time of concentration = 19.94 min.

Rainfall intensity = 2.036(In/Hr)

Summary of stream data:

Stream Flowrate TC Rainfall Intensity
No. (CFS) (min) (In/Hr)

1 59.887 22.65 1.915

2 39.209 19.94 2.036

Largest stream flow has longer time of concentration
Qp= 59.887 + sum of



Qb la/Ib
39.209* 0.941= 36.888
Qp= 96.775

Total of 2 main streams to confluence:

Flow rates before confluence point:
59.887 39.209

Area of streams before confluence:
31.580 20.310

Results of confluence:

Total flow rate =  96.775(CFS)

Time of concentration = 22.649 min.

Effective stream area after confluence = 51.890(Ac.)

+H++++++
Process from Point/Station 30.000 to Point/Station 30.000
*xx SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Runoff Coefficient = 0.890

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Time of concentration = 22.65 min.

Rainfall intensity = 1.915(In/Hr) for a 100.0 year storm
Subarea runoff = 3.715(CFS) for  2.180(Ac.)

Total runoff = 100.491(CFS) Totalarea=  54.070(Ac.)
End of computations, total study area = 54.07 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged Rl index number = 69.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study Date: 12/05/19 File:4163p100.out

PROPOSED 100 YEAR HYDROLOGY
MJPA 304163
BASIN 2

rrxeekkkkk Hydrology Study Control Information *kssk

English (in-lb) Units used in input data file

Program License Serial Number 6145

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 3

2 year, 1 hour precipitation = 0.480(In.)
100 year, 1 hour precipitation = 1.200(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.200(In/Hr)

Slope of intensity duration curve = 0.4800

++++++++++H
Process from Point/Station 10.000 to Point/Station 11.000
*% INITIAL AREA EVALUATION ****

Initial area flow distance = 850.000(Ft.)

Top (of initial area) elevation = 1516.800(Ft.)
Bottom (of initial area) elevation = 1510.800(Ft.)
Difference in elevation =  6.000(Ft.)

Slope = 0.00706 s(percent)= 0.71

TC = k(0.300)*[(length”3)/(elevation change)]*0.2
Initial area time of concentration = 11.999 min.
Rainfall intensity = 2.598(In/Hr) for a 100.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.892

Decimal fraction soil group A = 0.000



Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff = 5.402(CFS)

Total initial stream area = 2.330(Ac.)

Pervious area fraction = 0.100

++++++++ -+
Process from Point/Station 11.000 to Point/Station 12.000
** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****

Top of street segment elevation = 1510.800(Ft.)

End of street segment elevation = 1508.440(Ft.)

Length of street segment = 932.000(Ft.)

Height of curb above gutter flowline = 12.0(In.)

Width of half street (curb to crown) = 100.000(Ft.)
Distance from crown to crossfall grade break = 5.000(Ft.)
Slope from gutter to grade break (v/hz) = 0.020

Slope from grade break to crown (v/hz) = 0.020

Street flow is on [1] side(s) of the street

Distance from curb to property line = 5.000(Ft.)

Slope from curb to property line (v/hz) = 0.020

Gutter width = 1.500(Ft.)

Gutter hike from flowline = 1.500(In.)

Manning's N in gutter = 0.0150

Manning's N from gutter to grade break = 0.0150
Manning's N from grade break to crown = 0.0150
Estimated mean flow rate at midpoint of street =  13.265(CFS)
Depth of flow = 0.608(Ft.), Average velocity = 1.995(Ft/s)
Streetflow hydraulics at midpoint of street travel:

Halfstreet flow width = 25.647(Ft.)

Flow velocity = 1.99(Ft/s)

Traveltime = 7.79min. TC= 19.79 min.

Adding area flow to street

COMMERCIAL subarea type

Runoff Coefficient = 0.890

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Rainfall intensity = 2.044(In/Hr) for a 100.0 year storm
Subarea runoff = 15.649(CFS) for  8.600(Ac.)

Total runoff = 21.051(CFS) Total area=  10.930(Ac.)
Street flow at end of street = 21.051(CFS)

Half street flow at end of street = 21.051(CFS)

Depth of flow = 0.706(Ft.), Average velocity = 2.238(Ft/s)
Flow width (from curb towards crown)= 30.553(Ft.)



++++++++
Process from Point/Station 12.000 to Point/Station 13.000
***x PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1500.000(Ft.)
Downstream point/station elevation = 1499.500(Ft.)
Pipe length = 21.00(Ft.) Manning's N = 0.013
No. of pipes =1 Required pipe flow = 21.051(CFS)
Nearest computed pipe diameter =  21.00(In.)
Calculated individual pipe flow = 21.051(CFS)
Normal flow depth in pipe = 15.02(In.)

Flow top width inside pipe = 18.95(In.)

Critical Depth = 19.44(In.)

Pipe flow velocity = 11.43(Ft/s)

Travel time through pipe = 0.03 min.

Time of concentration (TC) = 19.82 min.

++++++++
Process from Point/Station 13.000 to Point/Station 13.000
**x SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Runoff Coefficient = 0.890

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Time of concentration = 19.82 min.

Rainfall intensity = 2.042(In/Hr) for a 100.0 year storm
Subarea runoff = 5.128(CFS) for  2.820(Ac.)

Total runoff = 26.178(CFS) Total area=  13.750(Ac.)

+++++++
Process from Point/Station 13.000 to Point/Station 14.000
****x PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1499.500(Ft.)
Downstream point/station elevation = 1498.500(Ft.)
Pipe length = 66.00(Ft.) Manning's N = 0.013
No. of pipes =1 Required pipe flow = 26.178(CFS)
Nearest computed pipe diameter =  24.00(In.)
Calculated individual pipe flow = 26.178(CFS)
Normal flow depth in pipe = 18.49(In.)

Flow top width inside pipe = 20.18(In.)

Critical Depth = 21.47(In.)

Pipe flow velocity =  10.08(Ft/s)

Travel time through pipe = 0.11 min.

Time of concentration (TC) = 19.93 min.



++++++++
Process from Point/Station 14.000 to Point/Station 14.000
*x SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Runoff Coefficient = 0.890

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Time of concentration = 19.93 min.

Rainfall intensity = 2.037(In/Hr) for a 100.0 year storm
Subarea runoff = 4.135(CFS) for  2.280(Ac.)

Total runoff = 30.313(CFS) Totalarea=  16.030(Ac.)

++++++++
Process from Point/Station 14.000 to Point/Station 14.000
**x SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Runoff Coefficient = 0.890

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Time of concentration = 19.93 min.

Rainfall intensity = 2.037(In/Hr) for a 100.0 year storm
Subarea runoff = 23.684(CFS) for  13.060(Ac.)

Total runoff = 53.997(CFS) Totalarea=  29.090(Ac.)
End of computations, total study area = 29.09 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged Rl index number = 69.0



Riverside County Rational Hydrology Program

CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2005 Version 7.1
Rational Hydrology Study Date: 12/05/19 File:4163P100.out

PROPOSED 100 YEAR HYDROLOGY
MJPA 304163
BASIN 3

rrxeekkkkk Hydrology Study Control Information *kssk

English (in-lb) Units used in input data file

Program License Serial Number 6145

Rational Method Hydrology Program based on
Riverside County Flood Control & Water Conservation District
1978 hydrology manual

Storm event (year) = 100.00 Antecedent Moisture Condition = 3

2 year, 1 hour precipitation = 0.480(In.)
100 year, 1 hour precipitation = 1.200(In.)

Storm event year = 100.0

Calculated rainfall intensity data:

1 hour intensity = 1.200(In/Hr)

Slope of intensity duration curve = 0.4800

++++++++++H
Process from Point/Station 1.000 to Point/Station 2.000
*% INITIAL AREA EVALUATION ****

Initial area flow distance = 780.000(Ft.)

Top (of initial area) elevation = 1524.000(Ft.)
Bottom (of initial area) elevation = 1509.000(Ft.)
Difference in elevation = 15.000(Ft.)

Slope = 0.01923 s(percent)= 1.92

TC = k(0.300)*[(length”3)/(elevation change)]*0.2
Initial area time of concentration = 9.488 min.
Rainfall intensity = 2.908(In/Hr) for a 100.0 year storm
COMMERCIAL subarea type

Runoff Coefficient = 0.893

Decimal fraction soil group A = 0.000



Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Initial subarea runoff =  23.296(CFS)

Total initial stream area = 8.970(Ac.)

Pervious area fraction = 0.100

+++++++++H
Process from Point/Station 2.000 to Point/Station 3.000
****% IMPROVED CHANNEL TRAVEL TIME ****

Upstream point elevation = 1509.000(Ft.)

Downstream point elevation = 1504.590(Ft.)

Channel length thru subarea = 880.000(Ft.)

Channel base width = 3.000(Ft)

Slope or 'Z' of left channel bank = 100.000

Slope or 'Z' of right channel bank = 50.000

Estimated mean flow rate at midpoint of channel = 42.001(CFS)
Manning's 'N'  =0.015

Maximum depth of channel = 1.000(Ft.)

Flow(q) thru subarea =  42.001(CFS)

Depth of flow = 0.441(Ft.), Average velocity = 2.635(Ft/s)
Channel flow top width = 69.220(Ft.)

Flow Velocity = 2.63(Ft/s)

Travel time = 5.57 min.

Time of concentration = 15.05 min.

Sub-Channel No. 1 Critical depth = 0.436(Ft.)
' Critical flow top width = 68.332(Ft.)
o ' Critical flow velocity=  2.704(Ft/s)
' Critical flow area =  15.534(Sq.Ft)

Adding area flow to channel

COMMERCIAL subarea type

Runoff Coefficient = 0.891

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Rainfall intensity =  2.330(In/Hr) for a 100.0 year storm
Subarea runoff = 37.328(CFS) for 17.970(Ac.)

Total runoff = 60.624(CFS) Totalarea=  26.940(Ac.)
Depth of flow = 0.509(Ft.), Average velocity = 2.888(Ft/s)

Sub-Channel No. 1 Critical depth = 0.508(Ft.)
o ' Critical flow top width = 79.172(Ft.)
' Critical flow velocity=  2.906(Ft/s)
Critical flow area =  20.864(Sq.Ft)



++++++++
Process from Point/Station 3.000 to Point/Station 4.000
**x PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1499.800(Ft.)
Downstream point/station elevation = 1498.970(Ft.)
Pipe length = 260.00(Ft.) Manning's N =0.013
No. of pipes =1 Required pipe flow = 60.624(CFS)
Nearest computed pipe diameter =  42.00(In.)
Calculated individual pipe flow = 60.624(CFS)
Normal flow depth in pipe = 37.80(In.)

Flow top width inside pipe = 25.20(In.)

Critical Depth = 29.30(In.)

Pipe flow velocity =  6.64(Ft/s)

Travel time through pipe = 0.65 min.

Time of concentration (TC) = 15.71 min.

++++++
Process from Point/Station 4.000 to Point/Station 4.000
**x SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Runoff Coefficient = 0.891

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Time of concentration = 15.71 min.

Rainfall intensity = 2.283(In/Hr) for a 100.0 year storm
Subarea runoff = 9.158(CFS) for  4.500(Ac.)

Total runoff = 69.782(CFS) Total area=  31.440(Ac.)

++++++
Process from Point/Station 4.000 to Point/Station 5.000
***x PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1498.970(Ft.)
Downstream point/station elevation = 1497.880(Ft.)
Pipe length = 340.00(Ft.) Manning's N =0.013
No. of pipes =1 Required pipe flow = 69.782(CFS)
Nearest computed pipe diameter =  45.00(In.)
Calculated individual pipe flow = 69.782(CFS)
Normal flow depth in pipe = 37.69(In.)

Flow top width inside pipe = 33.20(In.)

Critical Depth = 30.87(In.)

Pipe flow velocity = 7.06(Ft/s)

Travel time through pipe = 0.80 min.

Time of concentration (TC) = 16.51 min.



++++++++
Process from Point/Station 5.000 to Point/Station 5.000
**x SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Runoff Coefficient = 0.891

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Time of concentration = 16.51 min.

Rainfall intensity = 2.229(In/Hr) for a 100.0 year storm
Subarea runoff= 1.708(CFS) for  0.860(Ac.)

Total runoff = 71.490(CFS) Total area=  32.300(Ac.)

++++++
Process from Point/Station 5.000 to Point/Station 6.000
**x PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1497.880(Ft.)
Downstream point/station elevation = 1496.350(Ft.)
Pipe length = 477.00(Ft.) Manning's N =0.013
No. of pipes =1 Required pipe flow = 71.490(CFS)
Nearest computed pipe diameter =  45.00(In.)
Calculated individual pipe flow = 71.490(CFS)
Normal flow depth in pipe = 39.00(In.)

Flow top width inside pipe = 30.59(In.)

Critical Depth = 31.25(In.)

Pipe flow velocity = 7.03(Ft/s)

Travel time through pipe = 1.13 min.

Time of concentration (TC) = 17.64 min.

++++++
Process from Point/Station 6.000 to Point/Station 6.000
**x SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Runoff Coefficient = 0.891

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Time of concentration = 17.64 min.

Rainfall intensity = 2.160(In/Hr) for a 100.0 year storm
Subarea runoff = 6.368(CFS) for  3.310(Ac.)

Total runoff = 77.858(CFS) Totalarea=  35.610(Ac.)



++++++++
Process from Point/Station 6.000 to Point/Station 7.000
**x PIPEFLOW TRAVEL TIME (Program estimated size) ****

Upstream point/station elevation = 1496.350(Ft.)
Downstream point/station elevation = 1496.000(Ft.)
Pipe length = 86.00(Ft.) Manning's N = 0.013
No. of pipes =1 Required pipe flow = 77.858(CFS)
Nearest computed pipe diameter =  45.00(In.)
Calculated individual pipe flow = 77.858(CFS)
Normal flow depth in pipe = 37.31(In.)

Flow top width inside pipe = 33.87(In.)

Critical Depth = 32.63(In.)

Pipe flow velocity = 7.96(Ft/s)

Travel time through pipe = 0.18 min.

Time of concentration (TC) = 17.82 min.

++++++
Process from Point/Station 7.000 to Point/Station 7.000
**x SUBAREA FLOW ADDITION ****

COMMERCIAL subarea type

Runoff Coefficient = 0.891

Decimal fraction soil group A = 0.000

Decimal fraction soil group B = 0.000

Decimal fraction soil group C = 1.000

Decimal fraction soil group D = 0.000

RI index for soil(AMC 3) = 84.40

Pervious area fraction = 0.100; Impervious fraction = 0.900
Time of concentration = 17.82 min.

Rainfall intensity = 2.149(In/Hr) for a 100.0 year storm
Subarea runoff = 3.388(CFS) for  1.770(Ac.)

Total runoff = 81.246(CFS) Total area=  37.380(Ac.)
End of computations, total study area = 37.38 (Ac.)
The following figures may

be used for a unit hydrograph study of the same area.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged RI index number = 69.0
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